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for a motor vehicle having an internal combustion en 
gine. An expansion chamber is connected in a straight 
line to a first straight line portion of an exhaust conduit 
from the engine, with a second portion of the exhaust 
conduit extending in a straight line from the expansion 
chamber. The expansion chamber has a cross-sectional 
area 1 10% to 200% as large as the cross-sectional area 
of the exhaust conduit. First and second series of open 
ings are provided in the expansion chamber substan 
tially 180° apart along the circumference of the expan 
sion chamber, with the expansion chamber being 
mounted so that a plane containing the first and second 
series of openings is generally vertical. Pick-off con 
duits return carbon monoxide, hydrocarbon gases, and 
water vapors separated through the openings of the 
expansion chamber to the engine, the returning gases 
being filtered to at least remove the excess liquid 
therein. The excess liquid is vaporized, and the vapor is 
returned to the intake manifold of the engine, along 
with the hydrocarbon and/or carbon monoxide gases, 
which have a relative humidity of 60 to 100% wind 
return. 

14 Claims, 3 Drawing Figures 
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1. 

EXHAUSTSKIMMING 

v. BACKGROUND AND SUMMARY OF THE 
. . . . INVENTION 5 

The invention relates to a system and a method for 
returning exhaust gases to a combustion chamber, pri 
marily for use with a motor vehicle having an internal 
combustion engine. The primary purpose of returning 
the exhaust gases is to increase the fuel economy of, or 
decrease the pollutants emitted from, the combustion 
chamber. 

. An exemplary prior system for recirculating exhaust 
gases is disclosed in U.S. Pat. No. 4,114,370, which 
includes a system for separating out desirable gases, 
filtering the gases, and returning the filtered gases to the 
intake manifold of an internal combustion engine. Addi 
tionally, excess liquid may be vaporized in such a sys 
tem and also returned to the engine. 20 
While the system described in U.S. Pat. No. 4,114,370 

is generally successful, there are a number of practical 
problems associated therewith, mostly related to prob 
lems of constucting the components. For instance, the 
skimmer is difficult to mass produce efficiently, and the 25 
installation of the skimmer with the U-shaped, square 
cornered clarifier is time consuming. Also, with many 
internal combustion engines for motor vehicles the sys 
tem produces excess liquid that must somehow be dis 
posed of, otherwise the improved operation desired by 30 
employing this system may be somewhat diminished. 

According to the present invention, a system and 
method are provided that eliminate most or all of the 
problems mentioned above. In particular, the system 
according to the present invention is simple to mass 35 
produce, installation time is much reduced (by as much 
as 300%), and excess liquid is not produced. In addition, 
the filters associated with the system according to the 
invention last longer and may be simply cleaned with 
soap and reused, rather than having to be entirely re- 40 
placed as was often necessary in prior systems. Also, the 
system according to the invention is as effective as the 
prior systems for increasing fuel economy and/or de 
creasing pollutants. 
An exemplary system according to the present inven- 45 

tion comprises an exhaust conduit from a combustion 
chamber having a first portion disposed in a substan 
tially straight line; an expansion chamber connected in a 
straight line with the exhaust conduit first portion at a 
first end thereof, and having a second end, opposite the 50 
firt end; and a second substantially straight line portion 
of the exhaust conduit connected in a straight line with 
the expansion chamber second end. The expansion 
chamber has a larger cross-sectional area than the ex 
haust conduit first or second portions (preferably 110% 55 
to 200% larger). Means are provided for defining a 
plurality of openings in the expansion chamber in first 
and second series, the first series disposed substantially 
180 from the second series along the circumference of 
the expansion chamber. Means are provided for mount- 60 
ing the expansion chamber so that a plane containing 
the first and second series of openings in the expansion 
chamber is generally vertical. Pick off conduit means 
are operatively associated with the openings in the ex 
pansion chamber and for returning gases passing 65 
through the openings from the expansion chamber to 
the combustion chamber, filtering means being disposed 
in the conduit means between the expansion chamber 
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and the combustion chamber for, at least, separating 
excess liquid out of the returning gases. 
The openings in the expansion chamber are each 

disposed along a line making an acute angle with re 
spect to a line concentric with the expansion chamber 
and leading from the first exhaust conduit portion to the 
second exhaust conduit portion. The means defining the 
plurality of openings preferably defines four openings in 
each series, comprising first, second, third and fourth 
openings. The first opening in each series is closest to 
the exhaust conduit first portion, with the second, third 
and fourth openings extending in order therefrom. The 
first and fourth openings are preferably disposed along 
a straight line substantially parallel to the straight line 
between the expansion chamber and the exhaust con 
duit first portion, and the second and third openings are 
disposed on opposite sides of that straight line between 
the first and fourth openings. The second and third 
openings do not overlap the first and fourth openings 
either in the dimension of the straightline or in a dimen 
sion perpendicular to the straight line. The second and 
third openings are disposed no more than 20 from the 
straight line along the circumference of the expansion 
chamber. In an exemplary system according to the pres 
ent invention, for use with a 351 cubic inch Ford engine, 
the length of the expansion chamber from the first ex 
haust conduit to the first opening in series is 10.5 inches, 
the length from the fourth opening in each series to the 
second exhaust conduit is 3 inches, and there is a spac 
ing of approximately 13 inches between the openings 
along the dimension of the straight line, each opening 
having a diameter of about to 5/16 inches, 
The filtering means utilized in practicing the inven 

tion preferably comprise a first substantially horizon 
tally disposed filter having a top gas containing portion, 
and a lower liquid separating portion, and a second 
substantially vertically disposed filter disposed verti 
cally above the first filter and a conduit interconnecting 
the filters to allow excess liquid in the second filter to 
drain into the first filter. The first filter has a liquid 
conduit extending from the lower portion thereof 
through means for vaporizing the liquid therewithin to 
the engine intake manifold. The conduit interconnect 
ing the filters extends from the first filter top portion to 
a bottom portion of the second filter, and another con 
duit extends from a top portion of the second filter to 
the intake manifold. The filters preferably are tubes 
made of aluminum, with aluminum mesh disposed in the 
lower portion of the first filter and a lower portion of 
the second filter. 
An exemplary method of acting upon exhaust gases 

from an internal combustion engine having an intake 
manifold, and utilizing an exhaust conduit and a gener 
ally horizontally disposed expansion chamber, accord 
ing to the present invention consists essentially of the 
following steps: (a) Passing the exhaust gas from the 
internal combustion engine through the exhaust conduit 
in a generally horizontal direction. (b) Generally trans 
forming turbulent circular motion of gases within the 
exhaust conduit into a more linear pressure flow (as by 
passing the exhaust gases through a muffler connected 
in substantially a straight line with the expansion cham 
ber). (c) In the expansion chamber, effecting separation 
of primarily hydrocarbon gases, carbon monoxide, and 
water vapor from the more linear pressure flow. (d) 
Collecting the separated gases and returning them 
toward the internal combustion engine. (e) Filtering the 
returning gases to, at least in part, separate out excess 
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liquid. (f) Delivering hydrocarbon and/or carbon mon 
oxide having a relative humidity of 60 to 100% to the 
intake manifold; and (g) Vaporizing excess liquid sepa 
rated from the returning gases and returning the vapor 
so formed to the intake manifold. 5 

It is the primary object of the present invention to 
provide a simple to manufacture and install exhaust gas 
treatment system for a combustion chamber, and associ 
ated method, which can increase the fuel economy of 
and/or decrease the pollutants from, a combustion 10 
chamber. This and other objects of the invention will 
become clear from an inspection of the detailed descrip 
tion of the drawings, and from the appended claims. 
BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a diagrammatic view of a preferred exhaust 
gas treatment system for an internal combustion engine, 
according to the present invention; 

FIG. 2 is a cross-sectional view taken along a hori 
zontal plane, of the expansion chamber and associated 20 
structures of FIG. 1; and 
FIG. 3 is a cross-section view taken substantially 

along a vertical plane of the expansion chamber and 
associated structures of FIG. 1. 

DETAILED DESCRIPTION OF THE 
DRAWINGS 

The exhaust gas treatment system according to the 
present invention is preferably utilized with an internal 
combustion engine 10 in a pnotor vehicle, although it is 30 
also useful with combustion charnbers in general. The 
engine 10 includes an intake manifold 12 and an exhaust 
system including an exhaust conduit 14. The exhaust 
conduit includes a first portion 15 disposed in substan 
tially a straight line, and a second portion 16. An expan- 35 
sion chamber indicated generally at 7 is connected at a 
first, inlet end 18 thereof to the first exhaust conduit 
portion 15, and at the outlet, second end 19 thereof to 
the second exhaust conduit portion 16. The exhaust 
conduit 14 (including portions 15 and 16 thereof), and 40 
the expansion chamber 17 preferably are circular in 
cross-section with the cross-sectional area of the expan 
sion chamber 17 being about 110 to 200% as large as the 
cross-sectional area of the first conduit portion 15, and 
at least 10% to 200% as large as the cross-sectional 45 
area of the second exhaust conduit portion 16. 
A muffler 20 is disposed in the exhaust conduit, and is 

disposed in a straight line with the first exhaust conduit 
portion 15. Thus, preferably, a common straight line L 
(see FIGS. 2 and 3) extends from the muffler 20, 50 
through the first exhaust conduit portion 15, through 
the expansion chamber 17, and through the second 
exhaust conduit portion 16. The exhaust gases flowing 
in the conduit 14 have at least in part a turbulent circu 
lar motion, and the muffler 20, connected in a straight 55 
line relationship with the exhaust conduit portion 15, 
transforms the turbulent circular motion of the gases 
into a more linear pressure flow, so that the gases enter 
ing the expansion chamber 17 are flowing generally in a 
horizontal straight line. 60 
When the exhaust gases enter the expansion chamber 

17, there is a tendency for the hydrocarbon gases, car 
bon monoxide, water vapor, and perhaps other gases 
(such as carbon dioxide) to go to the top and the bottom 
of the horizontally disposed expansion chamber. Thus, 65 
means are provided for defining a plurality of openings 
in the expansion chamber in first and second series 22, 
22, with the first series 22 disposed substantially 180° 

15 

25 

4. 
from the second series 22 along the circumference of 
the expansion chamber 17. Means are provided, such as 
tightenable clamps and brackets, for mounting the ex 
pansion chamber 17 so that a plane containing the first 
and second series of openings 22, 22' is generally verti 
cal, as illustrated in FIG. 1. 

In a preferred system according to the present inven 
tion, the means for defining each of the series of open 
ings defines four openings in each series including first, 
second, third, and fourth openings. In the first series 22 
the first, second, third, and fourth openings are 23, 24, 
25, and 26 respectively, while in the second series 22' 
they are 23, 24, 25", and 26 respectively. Typically, the 
openings would be substantially circular and have the 
diameter of about to 5/16 inches. With reference to 
FIG. 2, the first and fourth openings 23', 26' are dis 
posed along a straight line substantially parallel to line 
L, and the second and third openings 24, 25 are dis 
posed on opposite sides of that straight line between the 
first and fourth openings, and do not overlap the first 
and fourth openings 23', 26' in the dimension of the 
straight line (parallel to line L), or in a dimension per 
pendicular to that straight line. As can be seen with 
reference to FIGS. 2 and 3, the second and third open 
ings 24", 25 are disposed no more than 20 from the 
straight line (parallel to the line L) along the circumfer 
ence of the expansion chamber 17. With particular ref. 
erence to FIG. 3, each of the openings 23 through 26 
and 23 through 26' is disposed along a line that makes 
an acute angle with respect to the line Li (which is con 
centric with the expansion chamber 17 and the exhaust 
conduit 14). 
Although the exact dimensions of the expansion 

chamber, positioning of the openings, and relative di 
mensions of the expansion chamber and exhaust conduit 
portions 15, 16, will vary depending upon the circum 
stances, one exemplary system that is especially useful 
with a 351 cubic inch Ford engine is as follows (in 
particular see FIG.2): The diameter A of the first ex 
haust conduit portion 15 is about 2 inches and the 
diameter A' of the second exhaust conduit portion 16 is 
about 2 inches or less. Where it is desirable to have a 
higher back pressure, the diameter A' is reduced with 
respect to the diameter of A (e.g. from 2 inches to 2 
inches). For instance, a 400 cubic inch Ford engine 
would have a conduit diameter A" of 2 inches. The 
diameter B of the expansion chamber is greater than the 
diameters A or A', and preferably B is to 1 inch 
greater than the diameter of A. For example, the diame 
ter B is 2 inches. The length of the expansion chamber 
17 from the first end 18 thereof to the first opening (23, 
23') in each series is denoted by E in FIG. 2, and prefer 
ably this distance is about 10.5 inches. The distance 
from the second end 19 to the fourth opening (26, 26") in 
each series, denoted by C is about 3 inches, and the 
spacing D, between each of the openings in each series 
along the dimension L, is about 1 inches. 

In general, the cross-sectional area of the expansion 
chamber 17 is about 110% to 200% as large as the cross 
sectional area of the exhaust conduit 15, and at least 
110% to 200% of the cross-sectional area of the second 
exhaust conduit portion 16. 
The system according to the present invention also 

includes pick-off tubes 30, 30' associated with the series 
of openings 22, 22 respectively. Such pick-off tubes 
also are associated with conduit means such as the con 
duit 32, which return the gases collected by the pick-off 
tubes 30, 30' to the intake manifold 12. Filtering means 
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are disposed in the conduit 32 such as first and second 
filters 34,35, for, at least, separating excess liquid out of 
the returning gases. 
The first filter 34 of the filtering means is substantially 

horizontally disposed and has a top gas containing por 
tion 36 thereof, and a lower, liquid separating portion 
37. The filter 34 may comprise an aluminum tube about 
8 to 10 inches long and having an inside diameter of 
approximately 3 inches, with aluminum mesh-in 
dicated diagrammatically at 38 in FIG. 1-filling at 
least the bottom portion 37 thereof. The aluminum mesh 
can be the type conventionally used in air conditioning 
filter units (without plastic centers) the end 39 of the 
filter 34 may be made separable from the rest of the 
filter, and may be operatively connected thereto with a 
through-extending brass bolt 40 or the like, having spac 
ers (e.g. one quarter inch spacers) disposed at either end 
thereof. First and second conduits. 41, 42, extend from 
the top 36 and bottom 37 portions of the first filter 34. 
The first conduit 41 is connected to a bottom portion 

of the second filter 35. The second filter 35 is substan 
tially vertically disposed and is located vertically above 
the first filter 34 so that excess liquid from the second 
filter 35 may drain through the conduit 41 to the first 
filter 34. For instance, the second filter 35 may be 
mounted under the hood of a motor vehicle, with the 
first filter 34 mounted under the vehicle chasis. Alumi 
num mesh 43 or the like is also disposed in the bottom of 
the second filter 35. From a top portion of the second 
filter 35 a conduit 44 extends to the intake manifold 12 
for conducting gases in the top of the second filter 35 to 
the intake manifold. A valve (such as a check valve) 45 
preferably is disposed in the conduit 44, and another, 
backup, conduit 46 may be provided between the filter 
35 and the intake manifold 12 in case the valve 45 be 
comes blocked. The filtering means 34, 35, ensure that 
the gas delivered to the intake manifold from the second 
filter 35, which comprises carbon monoxide and/or 
hydrocarbon and/or carbon dioxide gases, has a rela 
tive humidity of about 60 to 100%. 
The second conduit 42 from the first filter 34 con 

ducts liquid through a heat exchanger 48, and then 

5 

10 

15 

20 

25 

30 

35 

40 

through a conduit 49 to the intake manifold 12. The heat 
exchanger 48 is disposed in conjunction with the ex 
haust system 14, or the like, or a catalytic converter 
associated with a motor vehicle, and the structure 48 
effects vaporization of the liquid conducted by the line 
42. The motive force pulling liquid through the conduit 
42 is the vacuum pull from the engine 10. The vaporized 
liquid in line 49 may be fed into the intake manifold 12 
via the carburetor ventura, or a like structure. 
The system described above is simple and easy to 

install, directly in line with the muffler 20 of a conven 
tional vehicle. The filters will last for several thousand 
miles, and may be cleaned with soap and reused as 
desired. In utilizing the invention, as with the prior art 
system disclosed in U.S. Pat. No. 4,114,370, a high com 
pression ratio is provided. Despite the high compression 
ratio, the engine can run on low octane fuel (e.g. 80 
octane). The means for timing the spark plugs that may 
be associated with the engine 10 (such as a distributor, 
solid state ignition system, or the like) operate so that 
the spark timing is ultra-advanced. For instance, the 
spark timing may exceed 60 before top dead center 
when the engine is operating a wide open throttle and 
over 2,000 rpm. 
The method of acting upon gases exhausting from an 

internal combustion engine 10, having an intake mani 

45 
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6 
fold 12, according to the present invention, utilizes the 
exhaust conduit 14 and the generally horizontally ex 
posed expansion chamber 17. The method consists es 
sentially of the following steps: (a) Passing the exhaust 
gas from the internal combustion engine 10 through the 
exhaust conduit 14 in a generally horizontal direction. 
The exhaust gases in the conduit 14 include a turbulent, 
circular motion. (b) Generally transforming turbulent 
circular motion of gases within the exhaust conduit 14 
into a more linear pressure flow (indicated by the 
straight arrows in FIG. 3). This is preferably practiced 
by passing the exhaust gases through a muffler 20 con 
nected in substantially a straight line with the expansion 
chamber 17, as via the exhaust conduit first portion 15. 
(c) In the expansion chamber 17, effecting separation of 
primarily hydrocarbon gases, carbon monoxide, water 
vapor, and perhaps other gases (such as carbon dioxide) 
from the more linear pressure flow. (d) Collecting the 
separated gases (in pick-off tubes 30, 30") and returning 
them toward the internal combustion engine 10 (via 
conduit 32). (e) Filtering the returning gases to, at least 
in part, separate out excess liquid (by passing the gases 
through first filter 34 and second filter 35). (f) Deliver 
ing (through conduit 44) hydrocarbon and/or carbon 
monoxide (and/or carbon dioxide) gases with a relative 
humidity of about 60 to 100% to the intake manifold 12; 
and (g) vaporizing excess liquid separated from the 
returning gases, by passing liquid drawn through con 
duit 42 by the vacuum of the engine 10 through the heat 
exchanger vaporizer 48, and returning the vapor so 
formed to the intake manifold 12 (via the conduit 49). 
When the expansion chamber 17 is connected in place 

with the conduit portions 15, 16, it is originally disposed 
so that the pick-off tubes 30, 30' (and the series of open 
ings 22, 22' associated therewith) are in an exactly verti. 
cal plane. Then, the expansion chamber 17 is rotated 
counterclockwise or clockwise to obtain maximum 
hydrocarbon and carbon monoxide recovery. This is 
determined by performing the rotation while the engine 
10 is running, and hooking up the conduit 32 (e.g. at a 
junction before filter 34) to a nondesbursive infra-red 
instrument (such as an EPA-75 MANUF. SWN). Typi 
cally, this rotation about the line L will not be more 
than a few degrees, so that the series 22, 22' are still 
essentially in a common vertical plane after adjustment. 
Then the chamber 17 is affixed in place as by attaching 
it with clamps and brackets or the like, or by welding it 
at its ends 18 and 19 to the exhaust conduit portions 15, 
16. 

Thus, it will be seen that according to the present 
invention an easy to manufacture and simple to install 
exhaust gas treatment system, with few, and simple 
components, has been provided, for increasing the fuel 
economy of and/or reducing the pollutants emitted 
from a combustion chamber; as well as a simple method 
for acting upon gases exhausting from a combustion 
chamber. While the invention has been herein shown 
and described in what is presently conceived to the 
most practical and preferred embodiments thereof, it 
will be apparent to those of ordinary skill in the art that 
many modifications may be made thereof within the 
scope of the invention, which scope is to be accorded 
the broadest interpretation of the appended claims so as 
to encompass all equivalent systems and methods. 
What is claimed is: 

: 1. An exhaust gas treatment system for a combustion 
chamber, comprising 
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an exhaust conduit from a combustion chamber, hav 
ing a first portion disposed in substantially a 
straight line; 

an expansion chamber connected in a straight line 
with said exhaust conduit first portion, at a first end 5 
thereof, and having a second end, opposite said first 
end; 
second substantially straight line portion of said 
exhaust conduit, connected in a straight line with 
said expansion chamber second end; 10 

Said expansion chamber having a cross-sectional area 
110% to 200% as large as the cross-sectional area 
of said exhaust conduit first portion, and at least 
1 10% to 200% of the cross-sectional area of said 
exhaust conduit second portion; 5 

means for defining a plurality of openings in said 
expansion chamber in first and second series, the 
first series disposed substantially 180 from the 
second series along the circumference of said ex 
pansion chamber; 2O 

means for mounting said expansion chamber so that a 
plane containing said first and second series of 
openings in said expansion chamber is generally 
vertical; 

pick-off conduit means operatively associated with 25 
said openings in said expansion chamber and for 
returning gases passing through said openings from 
said expansion chamber to said combustion cham 
ber; and 

filtering means disposed in said conduit means be- 30 
tween said expansion chamber and combustion 
chamber for, at least, separating excess liquid out of 
the returning gases. 

2. An exhaust gas treatment system for a combustion 
chamber, comprising 35 
an exhaust conduit from a combustion chamber, hav 

ing a first portion disposed in substantially a 
straight line; 

an expansion chamber connected in a straight line 
with said exhaust conduit first portion, at a first end 40 
thereof, and having a second end, opposite said first 
end; 
second substantially straight line portion of said 
exhaust conduit, connected in a straight line with 
said expansion chamber second end; 45 

said expansion chamber having a larger cross-sec 
tional area than said exhaust conduit first or second 
portions; 

means for defining a plurality of openings in said 
expansion chamber in first and second series, the 50 
first series disposed substantially 180° from the 
second series along the circumference of said ex 
pansion chamber said means for defining said plu 
rality of openings in said expansion chamber defin 
ing said openings so that each is disposed along a 55 
line making an acute angle with respect to a line 
concentric with said expansion chamber and lead 
ing from said first exhaust conduit portion to said 
second exhaust conduit portion, defining four 
openings in each series, comprising first, second, 60 
third, and fourth openings in each series; said first 
opening in each series is closest said exhaust con 
duit first portion, and said second, third, and fourth 
openings extend in order therefrom; said first and 

8 
disposed on opposite sides of said straight line be 
tween said first and fourth openings, and do not 
overlap said first and fourth openings either in the 
dimension of said straight line, or in a dimension 
perpendicular to said straight line; and said second 
and third openings being disposed no more than 20 
from the straight line along the circumference of 
said expansion chamber; 

means for mounting said expansion chamber so that a 
plane containing said first and second series of 
openings in said expansion chamber is generally 
vertical; 

pick-off conduit means operatively associated with 
said openings in said expansion chamber and for 
returning gases passing through said openings from 
said expansion chamber to said combustion cham 
ber; and 

filtering means disposed in said conduit means be 
tween said expansion chamber and combustion 
chamber for, at least, separating excess liquid out of 
the returning gases. 

3. An exhaust gas treatment system for a combustion 
chamber, comprising 

an exhaust conduit from a combustion chamber, hav 
ing a first portion disposed in substantially a 
straight line; 

an expansion chamber connected in a straight line 
with said exhaust conduit first portion, at a first end 
thereof, and having a second end, opposite said first 
end; 

a second substantially straight line portion of said 
exhaust conduit, connected in a straight line with 
said expansion chamber second end; 

said expansion chamber having a larger cross-sec 
tional area then said exhaust conduit first or second 
portions; 

means for defining a plurality of openings in said 
expansion chamber in first and second series, the 
first series disposed substantially 180’ from the 
second series along the circumference of said ex 
pansion chamber; 

means for mounting said expansion chamber so that a 
plane containing said first and second series of 
openings in said expansion chamber is generally 
vertical; 

pick-off conduit means operatively associated with 
said openings in said expansion chamber and for 
returning gases passing through said openings from 
said expansion chamber to said combustion cham 
ber; 

filtering means disposed in said conduit means be 
tween said expansion chamber and combustion 
chamber for, at least, separating excess liquid out of 
the returning gases; and 

said exhaust conduit and said expansion chamber 
being substantially circular in cross-section, with 
said exhaust conduit first portion having a diameter 
of about 23 inches, and said exhaust conduit second 
portion having a diameter of about 2 inches or 
less, and with said expansion chamber having a 
diameter about is inch to 1 inch greater than the 
diameter of said exhaust conduit first portion. 

4. An exhaust gas treatment system for a combustion 
fourth openings are disposed along a straight line 65 chamber, comprising 
substantially parallel to said straight line between 
Said expansion chamber and said exhaust conduit 
first portion; said second and third openings are 

an exhaust conduit from a combustion chamber, hav 
ing a first portion disposed in substantially a 
straight line; 



9 
an expansion chamber connected in a straight line 

with said exhaust conduit first portion, and a first 
end thereof, and having a second end, opposite said 
first end; 

a second substantially straight line portion of said 
exhaust conduit, connected in a straight line with 
said expansion chamber second end; 

said expansion chamber having a larger cross-sec 
tional area than said exhaust conduit first or second 
portions; 

means for defining a plurality of openings, in said 
expansion chamber in first and second series, the 
first series disposed substantially 180’ from the 
second series along the circumference of said ex 
pansion chamber; 

means for mounting said expansion chamber so that a 
plane containing said first and second series of 
openings in said expansion chamber is generally 
vertical; 

pick-off conduit means operatively associated with 
said openings in said expansion chamber and for 
returning gases passing through said openings from 
said expansion chamber to said combustion cham 
ber; and 

filtering means disposed in said conduit means be 
tween said expansion chamber and combustion 
chamber for, at least, separating excess liquid out of 
the returning gases; said filtering means comprising 
a first substantially horizontally disposed filter hav 
ing a top gas containing portion, and a lower liquid 
separating portion; and a second substantially verti 
cally disposed filter disposed vertically above said 
first filter and a conduit means interconnecting said 
filters to allow excess liquid in said second filter to 
drain into said first filter. 

5. A system as recited in claim 1 wherein said means 
for defining said plurality of openings in said expansion 
chamber defines said openings so that each is disposed 
along a line making an acute angle with respect to a line 
concentric with said expansion chamber and leading 
from said first exhaust conduit portion to said second 
exhaust conduit portion. 

6. A system as recited in claim 5 wherein said means 
for defining said plurality of openings defines four open 
ings in each series, comprising first, second, third, and 
fourth openings in each series; said first opening in each 
series is closest said exhaust conduit first portion, and 
said second, third, and fourth openings extend in order 
therefrom; said first and fourth openings are disposed 
along a straight line substantially parallel to said straight 
line between said expansion chamber and said exhaust 
conduit first portion; said second and third openings are 
disposed on opposite sides of said straight line between 
said first and fourth openings, and do not overlap said 
first and fourth openings either in the dimension of said 
straight line, or in a dimension perpendicular to said 
straight line; and said second and third openings being 
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disposed no more than 20 from the straight line along 
the circumference of said expansion chamber. 

7. A system as recited in claim 2 wherein said expan 
sion chamber is approximately 10.5 inches long from 
said first exhaust conduit portion to said first opening in 
each series, and about 3 inches long from said fourth 
opening in each series to said second exhaust conduit 
portion, and wherein there is a spacing of approxi 
mately 13 inches between openings along the dimension 
of said straight line. 

8. A system as recited in claim 7 wherein each of said 
openings is substantially circular and has a diameter of 
about to 5/16 inches. 

9. A system as recited in claim 1 wherein the combus 
tion chamber is an internal combustion engine of a 
motor vehicle, and wherein said exhaust conduit in 
cludes a muffler connected in straight line relationship 
with said exhaust conduit first portion. 

10. A system as recited in claims 1, 7 or 9 wherein said 
exhaust conduit and said expansion chamber are sub 
stantially circular in cross-section, and wherein said 
exhaust conduit first portion has a diameter of about 2. 
inches, and said exhaust conduit second portion has a 
diameter of about 23 inches or less, and wherein said 
expansion chamber has a diameter about inch to 1 inch 
greater than the diameter of said exhaust conduit first 
portion. 

11. A system as recited in claim 1 wherein said filter 
ing means comprises a first substantially horizontally 
disposed filter having a top gas containing portion, and 
a lower liquid separating portion; and a second substan 
tially vertically disposed filter disposed vertically above 
said first filter and a conduit means interconnecting said 
filters to allow excess liquid in said second filter to drain 
into said first filter. 

12. A system as recited in claim 4 wherein the com 
bustion source comprises an internal combustion en 
gine, having an intake manifold; and wherein said first 
filter has a liquid conduit extending from the lower 
portion thereof through means for vaporizing liquid 
therewithin, to the intake manifold; and wherein said 
conduit means interconnecting said filters extends from 
said first filter top portion to a bottom portion of said 
second filter; and a conduit extending from a top por 
tion of said second filter to the intake manifold. 

13. A system as recited in claim 12 wherein said con 
duit extending from said second filter to the intake man 
ifold has a valve disposed therein, and further compris 
ing another backup conduit extending from a top por 
tion of said second filter to the intake manifold. 

14. A system as recited in claim 12 wherein said first 
filter comprises aluminum mesh disposed in the lower 
portion thereof, and wherein said second filter com 
prises aluminum mesh disposed in a lower portion 
thereof. 
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